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Background: Differences occur in certain features of childhood and adult migraine, such as
the duration and location. However, few studies have been reported of the changes in other
symptoms during childhood.
Aims: The aims of this study were to establish the prevalence of migraine headache in
children in Hungary, and to investigate the changes in prevalence of migraine and
migraine symptoms in a wide paediatric age range.
Methods: We conducted a school-based study with the use of a questionnaire.
Results: 7361 7e18-year-old students participated. The 1-year prevalence of migraine was
12.5% (9.2% in boys and 15.4% in girls). With the criterion of a headache duration of 4 h for
15e18-year-olds and of 1 h below the age of 15, the overall prevalence decreased to 9.1%.
The prevalence of migraine increased steadily from young childhood to late adolescence in
both boys and girls. The frequency and duration of headache increased, whereas vomiting
and nausea became less prevalent with advancing age in both genders. The prevalence of
uni/bilaterality, photophobia and phonophobia increased only in girls, while that of a
pulsating character did so only in boys.
Conclusions: The migraine characteristics displayed by the studied population proved
similar to those experienced in other countries. The duration of headache applied in the
diagnosis of migraine exerts a great impact on the prevalence data. The features of
migraine change with advancing age, a situation demanding consideration in studies on
migraine in children of different ages.
ª 2013 European Paediatric Neurology Society. Published by Elsevier Ltd. All rights
reserved.1. Introduction After 1988, the case definition in most epidemiologicalThe prevalence of migraine has been amply investigated in
adulthood, but fewer data have been published in childhood.iatrics, Szeged, Kora´nyi f
d.hu (J. Ko´bor).
ean Paediatric Neurologystudies was based on the strict or modified criteria set by
the International Headache Society1 (IHS-1), but following
the modifications in 2004 (International Classification ofasor 14, H-6725, Hungary. Tel.: þ36 62 545334; fax: þ36 62 545329.
Society. Published by Elsevier Ltd. All rights reserved.
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duration as short as 1 h and a bilateral location have been
accepted in children. These changes were expected to render
a higher sensitivity for this diagnostic system.However, only a
few data have been published subsequently.
As the duration and location of migraine headache may
differ in children and adults, the question arises of whether
other characteristics also change during childhood.We set out
to establish the prevalence and features of headache through
the use of ICHD-II in a large sample of schoolchildren and
adolescents in Hungary. We additionally analysed the preva-
lence of headache and the frequency of the major symptoms
in various age groups among these children, in order to
identify any changes that occur with advancing age.2. Patients and methods
2.1. Study population
This cross-sectional school-based study was performed in the
city of Szeged, the regional centre of South-Eastern Hungary,
with 170,285 inhabitants. Of the total of 12,094 primary school
pupils, all 9234 attending one of the 21 municipality-
maintained schools were invited to participate. High schools
were selected by a two-stage stratified cluster sampling
method, which resulted in a total of 6178 pupils being invited
to participate, i.e. 52% of the total.2.2. Questionnaire
A questionnaire consisting of 37 questions was compiled.
After taking birth date and gender, the children were asked if
they had ever had headaches more than one time, not con-
nected with febrile illness or head injury. Further questions
concerning headache during the preceding 12 months
involved the pain characteristics. The children took the
questionnaires home to complete them together with their
parents.
After approval had been granted by the city authorities, the
school directors and the Ethical Committee of Szeged Uni-
versity, the study was performed in April and May, 2011.2.3. Validation of the questionnaire data
328 randomly selected parents and students were contacted
via telephone, and the headache-related questions were
asked again. This revealed 83.2% sensitivity, 92.6% specificity,
and 85.5% positive and 91.3% negative predictive values of the
questionnaire responses.2.4. Data analysis
For the diagnosis ofmigraine the ICHD-II criteriawere applied.
A time limit of a minimum headache duration of 1 h was set
for the 7e14-year-olds. For the 15e18-year age groups, the
prevalence was calculated with a minimum duration of both
1 h and 4 h. No distinction was made between migraine with
or without aura. In the calculations on the headache features,a diagnosis of migraine was accepted with a minimum
headache duration of 1 h in all age groups.
For statistical analyses, SSPS for Windows (version 17.0)
was used. The trends of the changes in the migraine preva-
lence datawere assessed by Poisson regression (incidence rate
ratio (IRR) and 95% confidence interval (95% CI)). For compar-
ison with the results of other authors’ we performed the same
calculation when sufficient data were available. The trends of
the changes in frequency of various migraine features were
estimated by using logistic regression (odds ratio (OR) and 95%
CI), and those with significant changes were further evaluated
by multiple regression analysis. For the evaluation of changes
in headache frequency and duration, Pearson’s chi-square
test was used.3. Results
A total of 15,412 questionnaires were distributed, and 7361 that
were appropriate for evaluation were returned. The overall
response ratewas 48%, 56.3% fromprimary school pupils,most
of them under 15, and 34.6% from high school pupils. 3465
(47.1%) of the respondents were boys and 3896 (52.9%) were
girls (Table 1). As the overall response rate was relatively low,
we compared the prevalence of migraine in the 8 primary
schools with the highest response rate (70%) with that for all of
the pupils of the same age: 9.3% and 9.2%, respectively.
3.1. Prevalence of migraine headache
With a minimum headache duration of 1 h, we found 917
migrainous pupils in the overall population, 318 boys and 599
girls. The overall 12-month prevalencewas 12.5%: 9.2% among
boys and 15.4% among girls. Migraine was more common in
the high-school pupils (20.5%) than in the 7e14-year age group
(9.2%).
In contrast with ICHD-II, where no age limit but ‘childhood’
was applied for a headache duration of 1 h, the IHS-1 classi-
fication accepted a duration of 2 h for migraine diagnosis only
‘under the age of 15’. Calculation with this second approach,
i.e. applying a 4-h limit over the age of 15, but accepting a
duration of only 1 h under that age resulted in a significant
decrease in the number of migraineurs to 668, yielding an
overall prevalence of 9.1% (7.3% in boys and 10.6% in girls).
3.2. Age and gender-related prevalence
A steady increase in prevalence was found from 7 up to 18
years, both overall (IRR: 1.15, 95% CI: 1.13e1.18, p < 0.001), and
in each gender, at a higher rate in girls (IRR: 1.20, 95% CI:
1.17e1.23, p < 0.001) than in boys (IRR: 1.07, 95% CI: 1.04e1.11,
p < 0.001) (Table 1).
With the use of a minimum headache duration of 4 h for
the diagnosis of migraine over the age of 14, the continuous
rise in the yearly prevalence dropped abruptly at the age of 15
years, and then resumed at the previous rate (IRR: 1.16, 95% CI:
1.03e1.21, p ¼ 0.007).
Most of the published studies that used the IHS-1 or ICHD-
II criteria revealed a steady increase in the age-specific prev-
alence data (Fig. 1).3e15 Poisson regression analysis of data
Table 1 e Prevalence of migraine overall and in the individual age and gender groups.
Age
(years)
All respondents Migraine pupils
(duration >1 h in all age groups)
Migraine pupils
(duration >4 h in those over 15 years)
Boys þ girls
n
Boys
n
Girls
n
Boys þ girls
n (%)
Boys
n (%)
Girls
n (%)
p value Boys þ girls
n (%)
Boys
n (%)
Girls
n (%)
p value
7 557 249 308 20 (3.6) 8 (3.2) 12 (3.9) 0.27 20 (3.6) 8 (3.2) 12 (3.9) 0.27
8 657 333 324 34 (5.2) 11 (3.3) 23 (7.1) <0.001a 34 (5.2) 11 (3.3) 23 (7.1) <0.001a
9 701 348 353 46 (6.6) 26 (7.5) 20 (5.7) 0.20 46 (6.6) 26 (7.5) 20 (5.7) 0.20
10 728 391 337 75 (10.3) 35 (9.0) 40 (11.9) 0.022a 75 (10.3) 35 (9.0) 40 (11.9) 0.022a
11 663 328 335 66 (10.0) 31 (9.5) 35 (10.4) 0.27 66 (10.0) 31 (9.5) 35 (10.4) 0.27
12 656 332 324 78 (11.9) 37 (11.1) 41 (12.7) 0.19 78 (11.9) 37 (11.1) 41 (12.7) 0.19
13 698 334 364 89 (12.8) 30 (9.0) 59 (16.2) <0.001a 89 (12.8) 30 (9.0) 59 (16.2) <0.001a
14 565 273 292 71 (12.6) 32 (11.7) 39 (13.4) 0.20 71 (12.6) 32 (11.7) 39 (13.4) 0.20
7e14 5225 2588 2637 479 (9.2) 210 (8.1) 269 (10.2) <0.001a 479 (9.2) 210 (8.1) 269 (10.2) <0.001a
15 607 249 358 112 (18.5) 33 (13.3) 79 (22.1) <0.001a 40 (6.6) 13 (5.2) 27 (7.5) <0.001a
16 506 211 295 87 (17.2) 20 (9.5) 67 (22.7) <0.001a 41 (8.1) 7 (3.3) 34 (11.5) <0.001a
17 421 171 250 91 (21.6) 19 (11.1) 72 (28.8) <0.001a 40 (9.5) 9 (5.3) 31 (12.4) <0.001a
18 602 246 356 148 (24.6) 36 (14.6) 112 (31.5) <0.001a 68 (11.3) 15 (6.1) 53 (14.9) <0.001a
15e18 2136 877 1259 438 (20.5) 108 (12.3) 330 (26.2) <0.001a 189 (8.8) 44 (5.0) 145 (11.5) <0.001a
Total 7361 3465 3896 917 (12.5) 318 (9.2) 599 (15.4) <0.001a 668 (9.1) 254 (7.3) 414 (10.6) <0.001a
Note: n: number of respondents; %: prevalence ofmigraineur pupils; p value: statistical difference inmigraine prevalence between boys and girls
in the individual age and gender groups.
a Statistically significant.
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crease similar to that which we observed,3,6,11,12 though
higher rates too occurred.5,7,14,15 When evaluated separately,
boys and girls showed varyingly an increase3,6,7,13,14,15 or no
statistically significant change4,6,13,14,16 (Table 2).
3.3. Prevalence of migraine symptoms
Of all the major migraine features, moderate or severe pain
intensity was the most common, presenting in 99% of the
migraineurs, in all age groups and both genders. Phonophobia
(88%) and photophobia (82%) followed (Fig. 2). A high
frequency of headache (OR: 1.652717, 95% CI: 1.2017e2.273007,
p ¼ 0.002), a uni/bilateral location (OR: 1.460619, 95% CI:
1.05892e2.014702, p ¼ 0.021), phonophobia (OR: 1.860171,
95% CI: 1.313793e2.633776, p < 0.001) and photophobia
(OR: 1.822099, 95% CI: 1.212395e2.738417, p ¼ 0.004) were0
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Fig. 1 e Changes in prevalence (%) of migraine across various c
parentheses.reported significantly more commonly, whereas vomiting
presented much more rarely (OR: 0.6620754, 95% CI:
0.4610252e0.9508023, p¼ 0.026) in girls than in boys. In general,
vomiting was the least common symptom in both genders.
3.4. Change in migraine symptom prevalence across age
groups
The frequency and duration of headache was low in the
youngest children and gradually became higher with
advancing age (Fig. 3), both in boys and girls. Nausea and
vomiting displayed a decreasing tendency. With increasing
age, a pulsating character became more prevalent in boys,
while a uni/bilateral location, photophobia and phonophobia
did so only in girls. All these changes proved significant in
logistic regression analysis, and the changes in frequency,
uni/bilaterality, nausea (only in boys), vomiting (only in girls) ys
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 ys
our study
Abu-Arefeh (3)
Raieli (4)
Lee (5)
Split (6)
Mavromichalis (7)
Lu (8)
Al Jumah (9)
Zencir (10)
Karli (11)
Ayatollahi (12)
Akyol (13)
Milovanovic (14)
Heinrich (15)
hildhood age groups in different studies. References in
Table 2 e Poisson regression analysis of trends of changes in the prevalence of migraine across ages and genders.
Study Age Gender Change in prevalence IRR [95% CI] p value
Our study 7e18 yr Boys + girls [ 1.15 [1.13e1.18] <0.001a
Boys [ 1.07 [1.04e1.11] <0.001a
Girls [ 1.20 [1.17e1.23] <0.001a
Abu-Arafeh3 5e15 yr Boys + girls [ 1.16 [1.10e1.23] <0.001a
Boys [ 1.13 [1.04e1.22] 0.002a
Girls [ 1.20 [1.11e1.29] <0.001a
Raieli4 11e14 yr Boys + girls NS 1.01 [0.75e1.35] 0.963
Boys NS 0.71 [0.46e1.12] 0.138
Girls NS 1.39 [0.93e2.10] 0.111
Lee5 5e13 yr Boys + girls [[ 1.27 [1.20e1.35] <0.001a
Split6 15e19 yr Boys + girls [ 1.10 [1.02e1.18] 0.017a
Boys [[ 1.30 [1.09e1.56] 0.004a
Girls NS 1.07 [0.99e1.16] 0.109
Mavromichalis7 4e15 yr Boys + girls [[ 1.58 [1.35e1.84] <0.001a
Boys [[ 1.33 [1.05e1.68] 0.018a
Girls [[ 1.77 [1.45e2.17] <0.001a
Karli11 12e17 yr Boys + girls [ 1.10 [1.04e1.17] 0.001a
Ayatollahi12 6e11 + yr Boys + girls [ 1.44 [1.14e1.81] 0.002a
11e17 + yr Girls NS 0.94 [0.84e1.05] 0.267
Akyol13 9e17 yr Boys + girls NS 1.04 [1.00e1.08] 0.057
Boys NS 0.98 [0.92e1.04] 0.508
Girls [ 1.09 [1.03e1.15] 0.002a
Milovanovic14 7e12 yr Boys + girls [[ 1.63 [1.31e2.02] <0.001a
Boys NS 1.38 [0.99e1.92] 0.060
Girls [[ 1.80 [1.35e2.40] <0.001a
Heinrich15 9e14 yr Boys + girls [[ 1.38 [1.24e1.54] <0.001a
Boys [[ 1.37 [1.17e1.59] <0.001a
Girls [[ 1.40 [1.20e1.62] <0.001a
Note: [: increasing prevalence at a rate similar to ours; [[: increasing prevalence at a rate higher than ours; NS: no significant change in
prevalence rate; IRR: incidence rate ratio.
a Statistically significant.
e u r o p e a n j o u r n a l o f p a e d i a t r i c n e u r o l o g y 1 7 ( 2 0 1 3 ) 6 0 0e6 0 7 603and phonophobia remained significant in multiple regression
analysis (Table 3).4. Discussion
The present school-based questionnaire study demonstrated
an overall prevalence ofmigrainewith andwithout aura in the
age group of 7e18 years of 12.5%, a level situated in the higher
range of the results described in similar surveys.17,18 Although0
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significant difference between boys and girls.we found no difference in the response rate-related preva-
lence of migraine in the 7e14-year-old pupils, such a bias can
not be excluded in the adolescents.
The steady increase in the prevalence of migraine peaking
at the end of the 4th decade of life, is well established,19 and
increases from young childhood to adulthood have also been
demonstrated.3,5e7,9e12,14,15,20,21 We confirmed this finding in
both boys and girls. Studies involving both children and adults
tend to apply an identical minimum required duration of
headache for all ages: those focusing on adults commonlyh
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Fig. 3 e Changes in frequency, duration and some other symptoms of migraine attacks across age groups. Dashed line:
significant in logistic regression analysis, continuous line: significant in both logistic and multiple regression analyses. B:
boys, G: girls.
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and adolescents but including a proportion over the age of
18, apparently uniformly accept a 1 or 2-h limit (for adult
migraineurs too).6,26 The prevalence in childhood is under-
estimated by the previous approach, whilst that in adults is
overestimated by the latter approach. Surveys based on the
IHS-1 criteria, including children both under and over 15 years
of age, commonly do not specify if they made distinction in
the minimally required duration of headache.9,10,16,27 Strict
adherence to this criterion as suggested by IHS-1 or ICHD-IIwould probably result in a drop in the age-related preva-
lence at the age of 15, or in adulthood, as noted in our study.
Most published adult surveys indicated a 1.2e1.4-times higher
prevalence of migraine when a 1-h limit or no limit was
applied, compared with the prevalence based on a 4-h limit.
With the requirement of a 4-h duration for adolescents, we
observed themuch lower prevalence of 8.8%, a value in accord
with the rate of 9.6% found in Hungarian adults in 2000.28
Many authors have suggested the elimination of any time
limit for the diagnosis of migraine during childhood which
Table 3 e Logistic regression and multiple regression analyses of trends of changes in frequency of migraine features
between 7 and 18 years of age.
Logistic regression analysis of trends of changes in frequency of migraine features between 7 and 18 years of age
Boys þ girls Boys Girls
Trend OR [95% CI] p value Trend OR [95% CI] p value Trend OR [95% CI] p value
Frequency [ 1.18 [1.12e1.23] <0.001a [ 1.14 [1.05e1.24] 0.001a [ 1.17 [1.10e1.25] <0.001a
Duration [ 1.08 [1.03e1.13] 0.001a [ 1.08 [1.01e1.17] 0.037a [ 1.07 [1.02e1.13] 0.011a
Uni/bilateral [ 1.09 [1.04e1.15] <0.001a 1.04 [0.96e1.12] 0.359 [ 1.11 [1.04e1.18] 0.001a
Non-pulsating NS 0.96 [0.92e1.01] 0.09 Y 0.91 [0.84e0.98] 0.012a NS 1.00 [0.95e1.06] 0.981
Increased by physical activity NS 0.98 [0.93e1.03] 0.40 NS 0.98 [0.90e1.08] 0.727 NS 0.98 [0.92e1.05] 0.542
Severe NS 1.02 [0.85e1.23] 0.84 0.96 [0.72e1.28] 0.774 NS 1.04 [0.81e1.34] 0.737
Nausea Y 0.92 [0.88e0.96] <0.001a Y 0.90 [0.83e0.97] 0.006a Y 0.94 [0.89e0.99] 0.018a
Vomiting Y 0.86 [0.82e0.91] <0.001a Y 0.90 [0.82e0.98] 0.019a Y 0.86 [0.80e0.92] <0.001a
Photophobia [ 1.09 [1.03e1.14] 0.002a NS 1.05 [0.96e1.14] 0.300 [ 1.08 [1.01e1.16] 0.026a
Phonophobia [ 1.07 [1.01e1.14] 0.024a NS 1.00 [0.91e1.10] 0.948 [ 1.10 [1.01e1.20] 0.027a
Multiple regression analysis of trends of changes in frequency of migraine features between 7 and 18 years of age
Boys þ girls Boys Girls
Trend OR [95% CI] p value Trend OR [95% CI] p value Trend OR [95% CI] p value
Frequency [ 1.43 [1.26e1.62] <0.001a [ 1.36 [1.08e1.71] 0.010a [ 1.43 [1.23e1.67] <0.001a
Duration NS 1.11 [0.90e1.37] 0.32 NS 1.10 [0.74e1.63] 0.645 NS 1.09 [0.85e1.41] 0.505
Uni/bilateral [ 1.61 [1.15e2.26] 0.006a NA NA [ 1.58 [1.03e2.43] 0.035a
Non-pulsating NA NA NS 0.70 [0.41e1.21] 0.199 NA NA
Nausea NS 0.90 [0.64e1.25] 0.52 Y 0.47 [0.26e0.083] 0.010a NS 1.01 [0.68e1.52] 0.947
Vomiting Y 0.44 [0.29e0.68] <0.001a NS 0.75 [0.37e1.53] 0.428 Y 0.41 [0.23e0.71] 0.002a
Photophobia NS 1.23 [0.79e1.90] 0.36 NA NA NS 0.93 [0.52e1.67] 0.814
Phonophobia NS 1.55 [0.92e2.59] 0.10 NA NA [ 1.97 [1.00e3.88] 0.049a
Note: [/Y: significantly increasing/decreasing trend of a symptom; NS: no significant change; NA: not applicable; OR: odds ratio.
a Statistically significant increase in symptom frequency through ages.
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adults. Another option would be to apply a 2-h limit for those
aged 15e18 years, while keeping a 1-h limit under the age of
15 and a 4-h limit over the age of 18 years. This approachTable 4 e Prevalence of migraine symptoms in migrainous chi
children. Merged cells: one, other or both features present. (a):
Studied
age group
(years)
Uni/
bilateral
(%)
Pulsating
(%)
Moderate or
Severe (%)
Our study 7e18 74.6 61.4 98.8
Lee5 5e13 34.3 61.8 79.3
Mavromichalis7 4e15 61.2 63.9 100
Lu8 13e15
Al Jumah9 6e18 43 48
Zencir10 11e18 10.9 49.5 18.4
Ayatollahi12 6e13 81.5 89.5 94.8
Akyol13 9e17 76.5 76.9 77.7
Kro¨ner-Herwig20 7e14 21.1 58.7 85.7
Abu-Arafeh29 5e15
Gherpelli30 3e14 55.9 75 89.1
Winner31 12e17 58 74 91
Karli32 12e17 23.5 79.2 92.4
Turkdogan33 10e17 86 66 94
Unalp34 14e18 20.3 48.6 67
O¨zge27 8e12 32.5 54 86.6
Wo¨ber-Bingo¨l35 (a) 3e19 49.5 39.3 95.5
Gallai36 2e18 42.7 57.8 93.9
Ando37 12e15would be in line with the experience that the duration of
migraine episodes increases through childhood. However,
this would make the diagnostic system somewhat more
complicated.ldren in different studies. %: Percentage of migrainous
Calculated for migraine patients fulfilling all criteria.
Increased
by phys.
activity (%)
Nausea
(%)
Vomiting
(%)
Photophobia
(%)
Phonophobia
(%)
69.3 62.3 16.8 81.8 87.9
36 57.7 34.2 62.3 69.8
37.9 16.9 85.4
70.4 59.1 63.5 80.9
62 70 61 55
92.3 43.2 13.6 75 88.6
63 44.7 63.2 86.8
59.6 69.8 75.8
87.4 62.6 78 81.5
86 56 77 69
73.6 67.3 54.9 81.3 83.4
88 53 5 80
43.1 12.9 55.4 62.5
64 24 82 90
69 33.9 10.7 69.8 89.4
45.1 37.3 15.5 36.5
68.6 82.6 66.3 42.7 36.5
38.9 59.7 47.8 56.7 50.6
90.1 25.2 42.2
Table 5 e Changes in the symptoms of migraine across ages in different studies. (G): girls only, (B): boys only.
Studied age
group (years)
Frequency of
headache
Duration of
headache
Unilateral Pulsating
pain
Vomiting Phonophobia Photophobia
Our study 7e18 [ [ [ (G) [ (B) Y [ (G) [ (G)
Gherpelli30 3e14 [
Winner31 12e17 Y [ [
Karli32 12e17 [ [ Y [ [
Wo¨ber-Bingo¨l35 3e19 Y Y
Hershey38 3e18
Eidlitz-Markus39 6e18 [ [ Y
O¨zge40 8e12 [ [ (G)
Wo¨ber-Bingo¨l42 3e69 [ (G) [ (G) [ (G) [ (G) [ (G)
e u r o p e a n j o u r n a l o f p a e d i a t r i c n e u r o l o g y 1 7 ( 2 0 1 3 ) 6 0 0e6 0 7606The most common migraine symptom in our study popu-
lation was moderate or severe pain, followed by phonophobia
and photophobia. This parallels the findings of numerous au-
thors on paediatric population of various ages5,12,13,21,29e34
(Table 4); only a few publications have reported appreciably
different findings.27,35,36 Apart from the latter studies, nausea
and especially vomiting are generally regarded as the least
common symptoms. Higher rates of headache frequency, a
uni/bilateral location, photophobia and photophobia were
seen in girls, and of vomiting in boys. Ando et al.37 and Karli
et al.32 reported similar findings, but Akyol et al.13 observed
slightly higher rates of a pulsating character, photophobia and
phonophobia in boys, and higher rates of nausea or vomiting in
girls. Vomiting and phonophobia were more common in boys
in the study by Wo¨ber-Bingo¨l et al.,35 while girls complained
more commonly of the aggravating effect of physical activity.
Changes in the prevalence of symptoms as a function of
age have been investigated by only a few authors. It was our
experience that the frequency and duration of the attacks
increase with advancing age, whereas vomiting and nausea
become less prevalent. Uni/bilaterality, photophobia and
phonophobia increased significantly in prevalence only in
girls, while a pulsating character did so only in boys. Hershey
et al.38 observed virtually the same findings among 3e18-year-
old migraineurs, and Eidlitz-Markus et al.39 did so as concerns
the frequency, duration and vomiting in a 6e18-year-old
paediatric population. Winner et al.31 and Karli et al.32
compared the trends between 12e14 and 15e17-year age
groups, and reached similar conclusions to ours in respect of
photophobia, phonophobia, nausea and vomiting; Karli et al.32
additionally observed an increasing trend of a pulsating
character and a unilateral location. In a comparison of
migraine groups aged 3e10 and 10e14 years, Gherpelli et al.30
detected a significant increase only in the pulsating character.
No gender differences were investigated in these studies. In
2007, O¨zge et al.40 found a significant increase of a pulsating
character in both boys and girls among 8e12-year-old
schoolchildren, and an increasing trend of phonophobia only
in girls. In contrast, Wo¨ber-Bingo¨l et al.35,41 experienced a
decreasing tendency of vomiting in both boys and girls among
3e19-year-old children, and a similar trend of nausea in boys
and that of aggravation by physical activity, photophobia and
phonophobia only in girls. The same group reported changes
in symptoms nearly identical with our experiences in the
much wider age range of 3e69-year-old female migraineurs.42
All these results reveal a fairly congruent tendency of thechanges in the prevalence of migraine features in children
(Table 5).5. Conclusions
The prevalence of migraine depends on a number of inherent
patient-related factors and environmental effects. However,
methodological variances in epidemiological studies may
cause undue differences. The increase in the duration of
migraine with advancing age serves as the basis for the
application of different minimum time limits for children and
adults in diagnostic criteria. However, this excludes those
(whose numbers probably decrease with age) who experience
shorter attacks with migraine characteristics. A further prob-
lem is that increase of the limit from1h at the end of childhood
to 4 h for adults causes an excessive drop in prevalence, and
further modification of this criterion appears to be needed.
The increasing age influences not only the prevalence and
the duration of migraine, but also the frequencies of other
features. These changes have much less effect than the min-
imum required duration of headache on the estimated prev-
alence, as they act not as single, i.e. obligatory requirements,
but are only some of other optional migraine criteria, and the
diagnosis of can be established even if one or other of them is
not yet present. Nevertheless, the changing features in
childhood migraine must be an important consideration in
studies on childhood migraine.
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